Coordinated responses to developmental hormones in the Kenyon cells of the adult worker honey bee brain (Apis mellifera L.).
The brains of experienced forager honey bees exhibit predictable changes in structure, including significant growth of the neuropil of the mushroom bodies. In vertebrates, members of the superfamily of nuclear receptors function as key regulators of neuronal structure. The adult insect brain expresses many members of the nuclear receptor superfamily, suggesting that insect neurons are also likely important targets of developmental hormones. The actions of developmental hormones (the ecdysteroids and the juvenile hormones) in insects have been primarily explored in the contexts of metamorphosis and vitellogenesis. The cascade of gene expression activated by 20-hydroxyecdysone and modulated by juvenile hormone is strikingly conserved in these different physiological contexts. We used quantitative RT-PCR to measure, in the mushroom bodies of the adult worker honey bee brain, relative mRNA abundances of key members of the nuclear receptor superfamily (EcR, USP, E75, Ftz-f1, and Hr3) that participate in the metamorphosis/vitellogenesis cascade. We measured responses to endogenous peaks of hormones experienced early in adult life and to exogenous hormones. Our studies demonstrate that a population of adult insect neurons is responsive to endocrine signals through the use of conserved portions of the canonical ecdysteroid transcriptional cascade previously defined for metamorphosis and vitellogenesis.